ABSTRACT The relation between non-specific delayed cutaneous hypersensitivity and bird fancier's lung was investigated in 13 patients with the disorder. They were compared with 50 subjects who had no reason to have decreased non-specific delayed cutaneous hypersensitivity (control group) and 34 patients with pulmonary sarcoidosis. In addition, 13 patients with bird fancier's lung (11 of the original group) were tested at least one year after avoiding exposure to the causal antigen. Five antigens (candidine, staphylococcal toxoid, tuberculin purified protein derivative, trichophyton, and streptokinase-streptodornase) were injected intradermally (0-1 ml) and the mean weal diameter was measured at 48 hours. The mean weal size was significantly less in the subjects with bird fancier's lung at the time ofdiagnosis than in the control group (2-23 v 5-66 mm) but did not differ significantly from that of the subjects with sarcoidosis (2-80 mm) or from that of the bird fanciers with no exposure to the causal antigen for one year (2-75 mm). The impairment of non-specific delayed cutaneous hypersensitivity in patients with bird fancier's lung appears to be quantitatively similar to that occurring in sarcoidosis.
Introduction
Antigenic products induce a delayed reaction when injected into the skin of previously sensitised individuals. These cutaneous tests of delayed hypersensitivity are used to assess the immune cellular response in clinical practice. Under some circumstances, however, such reactivity may be decreased or non-existent.' 2 Extrinsic allergic alveolitis (hypersensitivity pneumonitis) comprises a group of granulomatous disorders related to the inhalation of organic substances.3 The clinical features' and histopathological characteristics7 are well documented. Studies of delayed cutaneous hypersensitivity to specific antigens have been carried out in patients with extrinsic allergic alveolitis to define the possible diagnostic value of the antigens.89 To our knowledge no systematic human studies with non-specific antigens have been carried out to determine nonspecific delayed cutaneous hypersensitivity in patients with these diseases.
The purpose of this study was to investigate the relation between non-specific delayed cutaneous hypersensitivity and bird fancier's lung, both after diagnosis and at least one year after avoidance of the causal antigen. The patients were compared with a group of patients with sarcoidosis, a granulomatous lung disease in which delayed hypersensitivity is characteristically impaired.'>'2 Methods SUBJECTS Thirteen patients (11 women and two men), mean age 42 (SD 15-5) years, were studied at the time of diagnosis of bird fancier's lung. The diagnosis was based on clinical, functional, radiological, and immunological criteria. All had previously had contact with birds and a history of exertional dyspnoea and most had experienced at least one episode of dyspnoea a few hours after such contact. Chest radiographs showed a diffuse interstitial pattern in all patients. Lung function tests showed a restrictive pattern in eight patients, and low values for carbon were present in 12 patients. Intradermal skin tests using bird serum gave a positive immediate reaction in 11. An inhalation provocation test, using a Bird Mark 4 ventilator to nebulise 2 ml of sterilised bird serum or faeces extract at 1:100 dilution and repeated at 1:10 in the event of a negative result, gave a positive result in 11 patients.
We studied 11 of the 13 original patients with bird fancier's lung plus another two patients (11 women and two men), mean age 45 (SD 15) years, at least one year after their exposure to birds had ceased. The two additional patients had reported dyspnoea and their chest radiographs showed a diffuse interstitial pattern. Lung function tests showed a restrictive pattern and decreased carbon monoxide transfer factor. These two patients had serum precipitins to specific antigens and positive responses to intradermal skin tests and inhalation provocation tests. Seven ofthe 13 patients studied previously showed improvement in the diffuse interstitial pattern on the chest radiograph and in their abnormal lung function, and the rest had become normal. All patients studied one year after avoidance ofthe causal antigen were symptom free at the time the cutaneous tests of delayed hypersensitivity were carried out. None of the patients with bird fancier's lung had any other conditions known to decrease nonspecific delayed cutaneous hypersensitivity. '2 We also studied 34 patients with sarcoidosis (28 women and six men), mean age 43 (SD 13) years. The diagnosis of sarcoidosis was based on clinical, radiological, and immunological findings. All patients had histological proof of sarcoidosis and were evaluated at the time of diagnosis and over the same period as the patients with bird fancier's lung.
Fifty control subjects (41 women and nine men), mean age 44 (SD 14) years, were studied during an admission or outpatient visit to our centre during the same period as the patients with bird fancier's lung. Individuals with a known cause for decreased nonspecific delayed cutaneous hypersensitivity'2 were excluded. None of the control patients had had contact with birds.
METHODS
The antigens extracts, their origin, and the concentrations used were: candidine-Leti Laboratories, 1 :100; staphylococcal toxoid-Leti Laboratories, 1:100; tuberculin purified protein derivative (PPD)-Materiales y Reactivos Laboratories, 5 U tuberculin/ 0-01 ml; trichophyton-Leti Laboratories, 1:100; and streptokinase-streptodornase-Lederle Laboratories, 4 U/lU/0 1 ml. Streptokinase-streptodornase was used only during the seven days immediately following its preparation.
All studies with the five antigens were performed by one observer. The antigenic solutions (0 1 ml) were successively injected into the skin of the inner forearm, with a separation of at least 2 cm between each injection point. The antigens were always injected in the same order to avoid misreadings. Longitudinal and transverse measurements of the area of induration were made 48 hours later by the ballpoint pen method.'3 For each reaction we obtained the mean of the longitudinal and the transverse diameters in millimetres (quantitative evaluation). The reaction was considered positive when either of the two diameters was 5 mm or more (qualitative evaluation). For each antigen as well as for the total of the five the mean of the mean diameters and the percentage of positive responses were determined for all subjects in each group.
STATISTICAL ANALYSIS
Data are presented as means of mean diameters (quantitative analysis) and percentages of positive results (qualitative analysis). Student's two tailed t test and the Mann-Witney U test were used to assess the significance of differences in the quantitative data, and the x2 test with Yates's correction when needed and Fisher's exact test for the qualitative data. p < 0 05 was considered significant.
Results
Cutaneous reactivity to each antigen was less in the patients with bird fancier's lung at the time of diagnosis than in the control subjects. The mean weal diameter for all five antigens was 2-23 (SD 3-39) mm in the patients with bird fancier's lung at the time of diagnosis and 5-66 (7 17) mm in the control group. The respective percentages of subjects in the two groups with a positive response were 26-1% and 50-8% (table  1) .
There were no significant differences in cutaneous reactivity between the patients with bird fancier's lung at diagnosis and the patients with sarcoidosis in either the quantitative or the qualitative evaluation (table 1) .
The cutaneous reactivity of patients with bird fancier's lung after one year without exposure to the causal antigen did not differ significantly from that seen at the time of diagnosis in either the quantitative or the qualitative evaluations (table 2).
Discussion
Extrinsic allergic alveolitis is an inflammatory granulomatous response of the lung to a wide range of inhaled organic antigens. Diagnosis is based on a history ofcontact with the antigen in conjunction with clinical, radiological, and lung function findings, and is usually reliable when the patient presents with acute symptoms such as chills, fever, chest tightness, non- reduced delayed hypersensitivity to PPD or fungal antigens was frequently present in patients with extrinsic allergic alveolitis before the diagnosis was made. Kawai et al'9 found that the skin response to PPD was negative in patients with extrinsic allergic alveolitis with symptoms. No study has analysed this feature systematically in man, so extrinsic allergic alveolitis is not included among the causes of anergy.'2 Our results show that in patients with bird fancier's lung, one of the most frequently diagnosed forms of extrinsic allergic alveolitis in urban environments, non-specific delayed cutaneous hypersensitivity was impaired. We consider that extrinsic allergic alveolitis should be added to the causes of anergy or decreased non-specific delayed cutaneous hypersensitivity. The impairment of non-specific delayed cutaneous hypersensitivity in bird fancier's lung was as intense as that seen in the patients with sarcoidosis, so the test is not useful in differentiating the two diseases. Nevertheless, tests of cutaneous hypersensitivity could be useful in differentiating extrinsic allergic alveolitis from other interstitial lung diseases, such as cryptogenic fibrosing alveolitis, where preservation of non-specific delayed cutaneous hypersensitivity has been found. 2' Compartmentalisation ofthe immune response may explain the impairment of non-specific delayed cutaneous hypersensitivity seen in sarcoidosis.2' The total number of lymphocytes, the proportion of T lymphocytes, and the ratio of OKT4 to OKT8 T cells are increased in bronchoalveolar lavage fluid, but decreased in peripheral blood. A substantial decrease in the absolute number of OKT4 T cells explains the decrease in the peripheral ratio of OKT4 to OKT8 cells in patients with sardoidosis.? In extrinsic allergic alveolitis the proportion of T lymphocytes and their total number are increased in lavage fluid and decreased, although not always significantly,' in peripheral blood. 23 Patients with extrinsic allergic alveolitis have a decreased ratio of OKT4 to OKT8 cells in lavage fluid and in peripheral blood, due to a substantial decrease in the absolute number of OKT4 cells and a moderate increase in OKT8 cells. 22 The immunological changes observed in the peripheral blood of patients with extrinsic allergic alveolitis are similar to those found in sarcoidosis. This supports the idea that in extrinsic allergic alveolitis the disorder of the immune system is compartmentalised and the localisation of the effective response to the lungs could be responsible for the cutaneous anergy associated with these diseases. Recently Salvaggio24 has suggested that anergy in extrinsic allergic alveolitis might be caused by an increased suppressor T cell activity, which would reduce granuloma formation by a series of genetically determined immunoregulatory events.
Kawai et al'9 reported that in summer type hypersensitivity pneumonitis tuberculin skin reactivity changed from negative to positive when symptoms subsided, suggesting that the development of anergy coincided with clinical symptoms. The persistence of impaired non-specific delayed cutaneous hypersensitivity in the patients with bird fancier's lung in our study after one year ofantigen avoidance suggests that the immune disorder continues long after antigen exposure has ceased. This is in keeping with the reduced percentage of blood T lymphocytes observed nine months after exposure in other types of extrinsic allergic alveolitis.23 It has been suggested that the persistence of precipitins against pigeon serum proteins might be due to immune stimulation by hen's egg proteins taken as food,25 but the reasons for the impairment of non-specific delayed cutaneous hypersensitivity and other immune changes after stopping exposure to antigen are unknown.
